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Model Investigation of the Distribution of the Gas Flow in a Shaft Furnace 
bution, while a decline in lump size causes a greater flow 
he periphery. The most uniform distribution of the gas 
flow results: a) Whena 15-20 mm fraction is charged, which, allowing for 
the dimensions of the model, would represent 60-80 mm in an industrial 
furnace; and b) when larger lumps of charge are placed in the middle than 


at the periphery. 


uniform gas distri 
of the gas toward t 
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1. Sintering furnaces--Operation 2. Gas flow--Analysis 
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LISOVSKIY, D.1.; VANYUKOV, A.V.; MARVSKIY, A.Yu,; SHAPIRO, Yu.l, 


Investigating. shaft furnace smelting of oxidezed nicknl ores by 
freezing the furnace, Izv, vys. ucheb, sav.; tavet, met, no,25 
55-70 '58, s (MIRA 11:8) 


1. Moskovskiy institot tsvetnyikh metallov 1 zolota, Kafedra 
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Investigation of. Reducibility and Stability of Gypsum During 
Smelting of Ores in a Sheft Furnace 


of gypsum, grain size, temperature) on the behaviour of 
7 gypsum in both reducing and oxidising atmospheres, can 

be summarised as follows: Calcium sulphide (CaS) is 

not a direct product of reduction of gypsum: 

Its formation is preceded by formation of an intermediate 

product of the Nealcium sulfite” (CaS0%) type. (Pig.5 

shoys how the composition of the reduction products at 

C changes with time: After 2 hours the CaS0z content 

is 70% as compared with 25% of CaS). The rate at which 
gypsum is reduced by a synthetic gas of a composition 
corresponding to the composition of the furnace gases 
is 4 times slower than the rate of reduction by pure CO. 
The presence of water of crystallisation slows down the 
rate of reduction at 700-900°C. The higher the temperature 
the faster is the rate of reduction. Lastly, with 
increasing size of the minsral grains, the rate of 
reduction process decreases. When heated in an oxidising 
atmosphere both naturally occurring and chemically pure 
gypsum are chemically stable up to 1200-1300°C. When 
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occurring, granulated gypsum 15 reduced by 
gag tee Ge ioe in the exhaust gases: The 
smaller the size of the granules the lower iy 
temperature at which dissociation of gypsum oe 7 
evolution of sulphur bearing gases begins. ere ; 
the quantity of the evolved gases increases = rr 
increasing granule size and with decreasing rate : ze 
reduction process. It is concluded from the ee s oF 
+helaboratory experiments that the coarse-grained gyp 
used in actual smelting practice is reduced very 
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wily and at very high temperatures, i.e. in 
feces cane of the furnace. There are 8 figures, 


5 tables and 2 Soviet references. 


i i i Zolota 
ASSOCIATION: Moskovskiy Institut Tsvetnykh Metallov 1 ‘ 
Kafedra Metallurgii Tyazhelykh Tsvetnykh Metallov 


gscow Institute of Non-Ferrous Metals and Gold 
ee for Metallurgy of Heavy Non-Ferrous Metals) 


SUBMITTED: 19th October 1957. 
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Reducing the loss of covet in waste slags by replacing ferrous 
oxide by calcium oxide in their composition. Izv. vys. ucheb. Zav.; 
tevet. met. 2 no.3:52-59 '59. (MIRA 12:9) 


1.Moskovalciy institut tsvetnykh metallov i zolota. Kafedra metallurgii 
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AUTHORS : Krysenko, N. S.; Lisovskiy, D. I. 
ieee en 
TITLE : preparation of Oxidized Nickel Ores by Gaseous Reduce- 
tion and Sulfidizing for Dressing or Smelting 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedently. Tsvetnaya met- 
allurgiya, 1959, Vol 2, Nr 5, pp 50-58 (USSR) 


ABSTRACT: In 1935 Mostovich, Vv. Ya., proposed a reduction-sulfi- 
dizing melting of nickel ores with gypsum or pyrite. 
However, low température of tne furnace in its zone 
between the charge hole and the tuyeres (450 to: 600°) 
impairs the conversion of CaSO), {nto CaS. Pyrite is 


more advantageous as 4 sulfidizer, but it involves a 
contamination of the melt by additional iron. Gaseous 
_gulfidizing is scantily studied, and there are no data 
on a simultaneous sulfidizing of Fe 0 ; Fe 30), FeO and 


eFeO ° S1i0,. The possibility of such sulfidizing 
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can be proved thermodynamically, and the values of 
isobar potentials and logarithms of equilibrium 
constants show that these reactions have a high nega- 
tive isobar potential causing the formation of tron 
sulfides. Laboratory tests were made to study these 
reactions, and the following results were obtained: 
Iron oxides and silicate enter into a reaction with 
50, at 900° and become sulfidized in the following 


proportions after a l-hr treatment: FE 403; 40%; Fe20) 5 
35.8%; FeO, 44.4%; oFeO - Si0,, 29.6%. Higher tem- 


peratures intensify the process with the given gas 
volume; for all practical purposes such sulfidizing 
is more than adequate, as in the subsequent electric 
smelting of oxidated nickel ores, 1.3 to 1.4% of sul- 
fide sulfur must be present in the ore to permit the 


‘extraction of nickel and cobalt into the matte. During 


this process -the action of a gas mixture containing 
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. co, CO, No and 50, produces besides sulfidizing also 


a film.of elementary sulfur. The presence of 4 neutral 
gas permits this elementary sulfur to sulfidize iron 
Silicate at higher temperature. The apparent energy of 
activation in the interval between 600 and g00° is cal- 
culated to be 5358 cal. The above data on sulfidizing 
by gaseous phase permit the creation of new methods, 
especially in fluidized bed furnaces. Further work 

is done by the authors in this direction. It will per- 
mit. the utilization of flue gases to intensify the 
extraction of nickel and cobalt from ores. There are 

5 tables; 8 figures; and 10 Soviet references, 
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, SNR ie tn dan Aer rH tia OS Gat tp 
TITLE Metal Sulfiddtion Between Slag and Matte in Melting 


Cobalt; Containing Charges 


PERIODICAL: Izvestiya vysgshikh ughepny kn zavedenty. Tsvetnaya metal- 
lurgiya, 1960, Nr 1, pp 64-72 (USSR) 


ABSTRACT: Silicates, the main components of slags, consist of 
molecules, atoms, and simple and complex ions, rather 

than oxides. Ions carrying positive or negative charges 
assume a preponderant role in slag formation, especially 
at high temperatures. The crystal lattice is partially 
preserved in the liquid state. Silicates, aluminates, 
and ferrites dissociate to different degrees. As 
indicated by Acad. N. S. Kurnakov (Introduction into 
Physico-Chemical Analysis, 3rd Ed. , 1936) the rate of 
dissociation is inversely proportional.to the amount 
of heat generated at the formation of a chemical com- 
pound. With reference to slags this rule places mono- 

Card 1/12 silicates in the following series in proportion to 
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Metal Sulfidation Between slag and Matte in 77720 
Melting Cobalt Containing Charges SOV/149-60-1-9/27 


their increasing dissociation constants 


ACaO-SiOs; 2eO-Si0s; 2C09-Si0s, 2NIO-Si0,, 


Metal distribution among slag and matte in Liquid state 
depends on a multitude of reversible reactions. If one 
classified these reactions into groups, one would find 
that the dissocation of silicates and related compounds 
(ferrites, aluminates) consists in the formation of 
metal and silicon oxides. Simulteneously, complex sul- 
fides dissociate into simple sulfides, wnile the latter 
dissociate into metal and sulfur, and the oxides, into 
metals and oxygen 


(Mey 9 seo) 
dhe “(MeO 
or 
[Ale]? 1, ts.esy 
Ves SE 
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Dissociated sulfides and oxides enter into reactions of 
the type: 


MeS + Me'Q <* Me’S -+ MeQ (1) 


An equilibrium between slag and matte is achieved by the 
dissolution of sulfides in slag and of oxides in matte. 

A conditional dissociation constant at the boundary can 

be written as 


-__ [Me’S] (Alco) 
¥ ral (2) 


[Me S| (Me’dy ° 


A. N. Vol'skiy (Basic Theory of Metallurgical Smelting, 
1943) considers these processes as a result of the 
affinity of metals to oxygen ard sulfur and indicates 
that all metals present in the charge must be also 
present in both slag and matte so as to achieve 
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equilibrium. As a result of mutual dissolution and 
chemical interaction, sulfides are formed in slag as a 
very fine suspension of colloidal nature. Fe and Co 
sulfides formed in Ni-Co smelting are such examples of 
dispersoids ranging in size from submicroscopic to 
coarse. The elimination of sulfides from slag into 
matte is promoted by low-viscosity slags which have a 
low dispersion rate and are poor solvents of sulfides. 
Tests have shown that slags contain cobalt in two 
forms: oxides (the major part) and sulfides. Matte 
consists of a metal sulfide alloy. In his tests, the 
author ascertained. the total metal content in slag and 
matte without attempting to identify the actual forms 
of compounds in its content. Studies of this kind are 
complicated by the material of crucibles (platinum, iron, 
ceramics) entering into reactions with its content. 
Alundum crucibles are recommended. Typical for the 
tests was “hardening", a procedure consisting of keep- 
ing the melt at a given temperature, then rapidly coolir+.; 
it on an iron plate, To begin with, an investigation 
Card 4/12 of reactions between sulfides and oxides was made 
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FeO + CaS << FeS + Cad. (3) 


The melt was settled at 1,450°, Results of chemical 
analyses are shown in Table 2. Dissociation constant 
Ky versus slag content is plotted in Fig. 1. It is at 


its minimum when ratio CaO:FeO in the Slag is equal to 
the molecular weight ratio of ‘these oxides, and does 
not change with a further CaO increase in slag. Cobalt 
sulfide is formed by the following reactions 


CoO + FeS = CoS + FeO, (4) 
. CoO + Cas =* CoS Cad. (5) 
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Fig. 1. Dependence of 
dissociation constant 
for FeO + Cas => FeS 
+ CaO at slag/matte 
boundary at 1,450° 

on FeO1CaO ratio in 
slag, 
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Table 2. Chemical analysis of slags and matt 


Wr. CowtenT, %a Slag F mel 96 Hatre, anol % 


{FeO}. [CaS] 


y iN Slag | bad MOTh Ko. die lil ected BS 
{si m0) | FeS. |] Sse Gad] Ag b tas} peg ft TSS) 


i 
! 


esr 


f Ar © oi 


36,63 
49,51 
{99,97 }45,69 
499,58 131,99 
a 4107 


0,57 {30,7 
‘ oh 
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Table 2. Chemical analysis of slags and mattes 
(continued), 


2,22 0,86 99,14 


ct saz tans | O34] oneepa7t | anos | 433 200 | 095 |} 328 | oan. | 99,59 

| 56,0 | 44.0 | 0.28 | 997215700 | e615 | 4,51 26,40 | 0,21 | 573 033 : 967 

a| 519 1} 4a | 952 | 90,68 (44,10 22,33 4.08 26,40 | O22 | 287 0,39 99,61 

9 50.3 | 407 | Ost 99,66 440,68 22,03 4,26 27,73 | 0,25 | 505 UAL 99,59 | 

10{ 31.0] G90 | 4.65 7 99,35 138,63 13,82 | 4.08 39,88 | 0,20 | 3,39 0,79 90.2) | 
| 


0,70 [| 99,30 [41,77 | 7,84 4,01 43,87 


Card 8/12 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930120007-9" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930120007-9 


Metal ‘Sulfidation Between Slag and Matte in 77720 
-Melting Cobalt Containliuy Charges SOV/149-60-1- -9/27 


Card 9/12 


Reaction (4) was studied, Just as the previous one, by 
melting a charge in alundum erucibles in a nitrogen 
atmosphere at 1,350°. FeO, Cad, S10,, 41,03, MgO, and 
elemental S additives to slag and matte in variable 
proportions as shown in Table 3 were introduced. A, 
separation of plant matte by a permanent magnet showed 
that the ferromagnetic portion to contain more Co and 
less S than the paramegnetic portion. Hence, an 
introduction of sulfur would promote the formation 

of the paramagnetic component and intensify Co 
extraction into the ferromagnetic component. In 
drawing his conclusions from the data of the above 
tables, the author finds that charges con two 

tables, the author finds that charges containing CaO 
form slags and matte containing CaS. An increase in 
CaO and a decrease in FeO promotes CaS formation. A 
bette. Co extraction from slag into matte is achievee 
with calcium rich charges, and metallized matte. 
Metallized matte with low Co content is the active 
Co-extracting phase from slag. There are 4 tables; 

2 figures; and 6 Soviet references. 
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Table 3. Contents of slags and mattes and equilitrium 
constant of the reaction CoO + FeSZ?CoS + Feo 


Comrosirien, mef 75 


SLAG 


Ca0 | FeO | ALO, 


31,42 
33,87 
41,23 
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She. _ Sine hy wr Addi- (CoO) > [Fes] 
"TL Twe a ** ios]: (FeO) 


24,0 
35,2 
48,00 
56,0 
67,6 
51,2 
58,3 
-1 §3,2 
{65,1 
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Table 3. Contents of Slags and mattes and equilibrium 
constant of the reaction CoO + FeS == CoS + Feo 
(continued) 


errr aes aroma cere es Se SH, 
13 73,99 | 2601 | 441 | 37,02 | 30,54 21,50 6,53 es 58,7 
HM} -7042 | 2958 | -370 | 3007 32,99 | 20,58 | 1966 = 61,3 
15 7148 | 2852 | 350 | 2681 | 30,40 15,46 | 93.83 i (6,2 

aoa | 23,83 
16 GOl! | 3989 | 391 | 4053 175 | 30,57 882 | 1485 | 47 
17 60,41 1) 39,59 | 397 | 40.33 0,56 | 2869 497 | 2240 1,9 
18 74,32 | 2669 | 402 | 4265 | 3339 18,30 1,64 — | 533 
19 1 6312 | 3688 | 465 | 3993 | 96:31 2839 | 0,83 ss 48,0 
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AUTHORS ; Lisovekiy, D. I., Mikhaylenko, A. Ya, 
anne 


TITLE: Melting of charges with contr plaster: briquets in an electric 
are furnace 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 21, abstract 50129 
"Sb, nauchn. tr. In-t tsvetn, met. im. M, I. Kalinina", 1960, 


. TEXT; The use of coal-plaster briquets as sulfurizers in the melting of 

' charges in electric furnaces, ensures high Co extraction into the matte, Ona 
laboratory scale a method was developed of preparing briquets from raw and par- 
tially dehydrated plaster and coking coal, It is recommended to carry out’ semi- 
industrial checkings of the use of plaster-coal briquets in the melting of 
charges in experimental water-jacket and electric-arc furnaces, There are 7 
references, 


7G. Svodtseva 


. [Abstracter's note: Complete translation] 
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8/149/61/000/006/001/003 
A006/A101 
AUTHORS: Lisovskiy, D, I, Kuz'michev, @. V., Krysenko, N.S. 
paneer ntnted fe ee Oe | 
TITLE: Investigating the sulfurizing of iron, nickel and cobalt in silicate 
melts 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Tsvetnaya metallurgiya, no, 6, 
1961, 38 - 4a 


cium sulfide in silicate melts, depending on the amount of the sulfidizing agent 

and ‘the content of these metals in the melt, The thermodynamical ealculations 

of the isobaric-isothermal potential and the equilibrium constants in the sulfi- x 
dizing reaction did not establish the effect of various factors on the sulfurizing 

of metal oxides in the Slag. Therefore, equimolar mixtures of three silicates 
corresponding to a MeO *S105 composition, were prepared, which were sulfurized with 
different amounts of CaS, The oxides (N10, CoO, FeO), contained in the mixtures 

in equal amounts, showed their individual capacities of sulfide formation in the 

melts under equal conditions, The amount of NiO and CoO was reduced in respect to 

FeO by a factor of 20, 40 and 60 in order to establish experimental conditions si- 


TEXT: The authors studied sulfurizing of iron, nickel and cobalt with cal- wh 
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8/149/61/000/006/001/003 
Investigating the sulfurizing of... A006/A101 


milar to industrial ones and to determine the effect of a decrease in Ni and Co 

in the silicates on the sulfurizing process with calcium sulfide, The following 
initial materials were used: artificially prepared silicate of ferric oxide 

(69% FeO, 31% S105), nickel oxide (98% NiO), cobalt oxide (92% CoO), calcium sul- 
fide (84.3% CaS), and quartz, The experiments were performed in a hermetic tubular 
furnace with carborundum heaters in nitrogen atmosphere, with a 25 g batch, at 
1,350°C, The experiments showed the.different behavior of Fe, Ni and Co during 
sulfurizing with calcium in silicate melts; nickel, having a considerably greater 
ability of sulfide formation than iron, sulfurized first of all. Small amounts 

of nickel and cobalt contained in ferric slags, can be sulfurized selectively by 
the addition of small amounts of calcium sulfide to the slag. Due to the indivi- 
dual properties revealed in nickel silicate, i.e. to sulfurize selectively with 
calcium sulfides from slags with low Ni content, this property may possibly be used 
for impoverishing waste slags of nickel industry outside the furnace. There are 2 
tables, 3 figures and 4 Soviet-bloc references, 


ASSOCIATION: Krasnoyarskiy institut tsvetnykh metallov (Krasnoyarsk Institute of 
Non-Ferrous Metals); Kafedra metallurgii tyazhelykh tsvetnykh metal - 
lov (Department of Metallurgy of Heavy Non-Ferrous Metals) 
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LISOVSKIY, D.I.3 KUZMICHEV, G.V. 
ee Method of preparing calcium sulfide from gypsum for purposes 
of ite use in metallurgy. 


(Calcium sulfide) (Gypsum) 
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_ LISOVSKIY, D.T. 


“gteigerung ase ‘pi¢kelausbringens aus oxidischen erzen in einer sulfidisch- 
metallischen phase.” 


Report submitted to the lth Congress on Mining and Metallurgy, 
_ Rreiberg, GDR 13-16 June 1962 
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Mathematical model of the active heat exchange zone in shaft furnaces 
for purposes of the automatic smelting of’ oxide nickel ores. Izv. 
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1, Moskovskiy institut stali i splavov, kafedra avtomatizatsii 
proizvodstva redkikn i radioaktivnykh natallov. 
(Nickel—HMetallurgy) 
(Metallurgical furnaces—Mathematical models) 
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Controlling the process of drying a charge mixture in rotary 
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1964. 
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Limits for the use of automatic control systems in the operation 
of rotary kilns for the drying of copper-zinc concentrates. Izv. 
vys, ucheb, 24v,; tsvet, met, 8 no.3s164~167 '65. 


(MIRA 18:9) 
1. Moskovskiy institut etali 4 splavov, kafedra avtomatizatsii 
proizvodstva redkikh i radioaktivnykh metallov. 
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Melting an electric arc furnace charge mixture with coal-gypsus 


82 '60. 
briquets, Sbor. nauch, trud, GINTSVETMET no.33167-8 (MIRA 15:3) 
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| gteioR: | za Iisovakd ao (usetness fieatonent: colonel); Sriontnitakty Me 
oj \Bapesve Derren an “Ths Pred oe _ ey Ot ‘ 


at Pk ‘econnaissance motor vehicle of the Polish ieee > 
: “sOURCE: ‘ekhni ka’ i vooruzhentye, no. 6, 1965, 57 _ 


A) worre. paca: ‘motor ‘Feniole,- radiation detecting device, ow detection 
“| equipment. /GAZ-69 motor vehicle 


| ABSTRACT: * he: authors. desoribe.a GAZ-69. motor vehicle acipeek for bes 
‘| -xeconnaissance missions in areas contaminated by radioactive sources — |. . 
|: or-chemical agents.(9 The vehicle was equipped with roentgenmeter, radio+ - 
‘| meter, gas detector, chemical laboratory utensils, etc. The vehicle es 
--also carried a radio station, storage battery and a set for meteorolog-|. —_. 
|, deal observations. . Two sets of 15 warning signs were fixed to the 
‘|: vehicle body.- :They: were actuated by a powder charge detonated by means 
the. storage battery. The arrangement of the equipment aneide the 
Vehicle. Was . described. Orig. ae has? - one eon ueckane aie 
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(MIRA 16:4) 
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L 32208-66  FBD/EWT(1)/EEC(k)+2/T/EWP(k) IsP(c) WG : 
ACG NR: AP6020793 . " BOURCE CODE: UR/0386/66/003/012/0476/0%80 
“AUTHOR: _Idgovakly, Fs Vs i Monosov, Yeo As. _ de ae 
' onc: Institute of Radio Engineering and Electronica, Academy of Sciences USSR 


(Institut radiotekhniki i elektroniki Akademii nauk SSSR) 


~ TITLE: Retarded ‘nonstationary reradiation of electromagnetic signals by & para- 


metrically regenerated ferrite : 
SOURCE: Zhurnal eksperimental'noy 1 toereticheskoy fiziki. Pis'm v redaktsiyu. 


: Prilozheniye, ve 3, no. 12, 1966, 476 
; TOPIC TAGS: parametric amplifier, ferrite, parametric oscillator 


STRACT: The authors report observation, 


for the first time, of nonstationary 


parametric amplification of electromagnetic oscillations half the pump frequency 
in magnetized ferrite. The instant of emission of the amplified signal was de- 


i 
iy 


layed somewhat relative to the pump front. The experiments were made with single~ 
crystal yttrium-iron-garnet samples of 1-3 mm size and of various shapes (unfin- 
ished chips, discs, spheres). They were placed in a cavity with Q ~ 600 tuned to - 
the pump frequency f = 9340 Mcs. The signal of 4670 Mca was applied and extracted 
with a coupling loop. ‘The pump power was 0.2-1.3 W, which is higher than the 


threshold for parametric excitation of spin waves but insufficient for noticeable 
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Orig. art.-has: 2 figures. : 
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AUTHOR: _Lisovskiy, F. V.3 Monosov, Ya. A. 


ORG: Institute of Radio Engineering and Electronics, Academy of Sciences SSSR (In- 
stitut radiotekhniki 4 elektroniki Akademii nauk SSSR) 


TITLE: Echo pulses in yttrium iron garnet : 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. | 
Prilozheniye, v. 5, no. 1, 1967, 3-6 


TOPIC TAGS: yttrium iron garnet, ferrite, radar echo, microwave component 


ABSTRACT: The authors present results of experiments aimed at observing echo pulses 
in an axially magnetized ferrite parallelepiped, and indicating that the observed 
effect is nonlinear. A single-crystel yttrium iron garnet in the form of a parallele- 
piped was used in the experiments. The microwave signals were fed and picked-off by 
coupling loops comprising continuations of the internal conductors of coaxial cables. 
The experiments were made at 1 GHz and the microwave-signal peak power ranged from 
fractions of a milliwatt to hundreds of milliwatts. The ferrite sample was glued to — 
a brass plate, on the opposite side of which was secured an electroacoustic converter : 
to apply lateral elastic oscillations to the ferrite. The magnetizing field was di- | 
rected along the largest axis of the parallelepiped. When the magnetizing field was 
varied from 350 to 370 Oe, echo pulses are observed in addition to the exciting micro- 
wave pulse. ‘he observed echo-pulse duration does not depend on the duration of the 
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exciting pulse (if the latter exceeds 1 psec) and amounts to approximately 1 psec. 
The echo-pulse delay time does not change when the duration of the exciting pulse is 
varied from 1 to 20 psec. The delay time depends on the peak power of the exciting 
pulse, rising from 1 to 4 sec as the power is multiplied 50-fold. The observed echo 
pulses are strongly influenced by lateral elastic hf signals (f = 300 kHz). By pro- 
perly choosing the frequency of the external signal, the amplitude of the first echo 
pulse can be increased py 10 - 15 db. A number of the observed characteristics 
(range of magnetization fields in which the echo pulses are observed, strong disper- 
sion, character of dependence of the delay time on the magnetizing field) are similar 
to those of magnetostatic echo pulses, but other characteristics (independence of 
echo-pulse duration of the duration of the exciting pulse, shift of echo pulse with 
change in duration of the exciting pulse following its trailing edge) are unusual. It 
is possible that the anomalous behavior of the observed echo signals is due to the 
same causes as the nonstationary delayed re-emission. The authors thank Professor 

V. V. Migulin for interest in the work and useful advice, end G. S. Mikhin for help 
with the experiments and preparing the mock-up. Orig. art. has: 2 figures. 
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